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^ s>*)1^2] ^ofl ^i^-i- tMj1*m, sMfl^M ^ofl °)*fl 

*>*r 3.**0 5U<H^. #*l*Rr ^RM-^, ztn^ 

t=K ^H, *]HJjL^ ^A>^l«-o]] ^ A |_ofl xcj-e^. Sl^^^-o) 

3*H*<>1 T^Sl^ Aj-^-ofl 

£ 4 

2^ 5L£, wv^, x^e), tj-el, 33 
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^ =L ^*H^ w o Vl 3 {Walking type robot and a moving method thereof} 

£ 3^ £ 1^ 2^ ^-g-€ «1*H3 ^>2r 5-^* 7fl 

51 4^r ^ofl 4^- iL*S^ ^ oil* S^ltr 5^, 

JE 5^ 51 45] iL^^] 3.*^ Lfl^S* ^-fr #^3 AS. £^1*3; 

£ 6£r £ 45] 5L££] ^ofl 5] oj o|| S 

3E. 8^ £ 45] 51 tr °l^ w o v ^# ^*>7l 51 A] £ Jl#51, ZLE] 



£ 9^r £ 45] Ji«8^ 5]^ £A]tb 5L<3<>ltf. 



110 : ^e]^ 



130R, 130L : ^ 



150 : -g^lY 



170R, 170L : 4-^4^ 3* 



610R, 610L : -^^^ ^ 



611 : ^^l^^^l- 
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613 : 



615 : ^7} 



617 : #4=^ 



617a : ^ 



1^£r oj^Al Jifl^ ^ ZL ^ 3°-^, iLtf ^l*>7fl^, 

i±*S cHM*8 iL<8-g- o]^ai ZL w<HH ^r*V ^o] 

°l-§^ 7i ^-^o] 4 s vysftM. oi-g-tb 4-s- y>^# 

ol-g-tb 70VitH ol^ 1 ^€*<HH A>.g-s|^ #o.u}, IroH^r 

^4i-g- ( °HfflH-g- A^til^s.^- ^<Hl£ A>-g-s)ji 4 # °]&<m 

* 3*1*1 *>33*i ^ ^ ^cf^ sao.q., °i*°i 

<H A>-g-£l7l ol^cf. HLth 4-g- w>^^ ol^^i jg^Lo. j^s. ol-g-tb 4 
«■ 4^1 ^ ^ flfe £EL(torque)» ^7] ^*)H^r ^3-3 

o] "Tfl g «.s) 7 ]- #7f^Cf^ €-*03°l olcf. O)^*]- 4 -g- H^l^ ol^Al ^JjLo} cf^ o. 

-£SH*7l 2^ ^.^ai ^ -i ol^-o) 7 >^1 t^Kii* 4^ 6^) 

Jt<>l = S.*ol o^o.^, ^^v^ojc ^.o} ^ofl ^ ^Joj^f m. 7 fl 200 1157973 
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<18> £ 1*. ^Efl^ 2^ 5L%o] Z\^t\jL $X±r ^Efl» S.X\ $ H^ojcf. £ig-§- 

%^>^, 2^ Ji<8-g- <S*Rr 2^ cfe), 5)-^- ^, 

# sm^i ^s^i 014. zj-z^ ^ iH^m^, ^ ^-^-a- ^p- 

^^^ofl ^sfl -g-sfl^- % ^ ^l(edge)^ $1 

4. 

<20> ^H^xr 2^ iL*J^ zj-z^ 3.3 *)-§-7l# *lM*Rr ^M^H^C^l^l 

<2i> £ 2^ £ is] 2^ iL^*] JL^ ifl^^t ^^°_sL £^o]cf. 

^S*}^, 2^ i^^l ^Bj-^UlO). ^(130R, 130L)(-?-^* R, 

*Vcf. ol^K §-^*>cf), ^ -g-^C 150)1- #*II4 Jifl <gq 

- *>7l *b ^ 4bW170R, 170L)* 2^ JiL«8<&] 

^3^(110)4 #^(150)^ ^-^(^^ ^} Sfl^Hr -f^-W I7fl^ zj-zj-s} 
^(130R, 130LH] AA 37fl^ #^^.(150)14 <£^(<yz);S] S]bH sfl^ 

-¥-£-H] I7fl^ ^ zj-zfjq cf^«.(i7 0 R, 170LH AA 37flS] 

5tt4. °l*ti^ ^* ^S-E^S. SAl^^cJ-. 

<22> 2 ^ J±«8*l S^r^r ^-^(110)2}- **fl-?-(150)Sl o^-JjMl ^^-g- ^Wl^H, 

^^(pitch)^(lll), *(rol 1)^(113), ^ -M*- (yaw) ^(115)* ^l^Vcf. 
o^H, ^el«.» 2]^^- ^ fli^ ^ > n^e)^ ^ s 2} 
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atl", 2^ iL^*] ^(130R, 130LH ^l^mi, ^ £ 

^lt^. <^7H, «H7fl^^r ^-*f(130R, 130D3 tf^Sj^-g; 7^*f£S. t \ 
5= 2)*l^r(131R, 131L), ^(130R, 130L)£) ^-fS^-g: 7>^>£^- 7>^*>£^- *>fe # 
^(133R, 133L), ^ ^(130R, 130U3 ^SL^Sr 7>^^>S.^ af-fe A-f^(135R, 
135L)# ^Hl^-tf. je^t, ^g^]*}^ 7Hf*}£S. a}*] 

^(137R, 137L) £ ^*1^3 7>^^>£^- S}^- ja.-?-^(139R, 139L)* ^P- 

£-=-2] tf^S^-fr 7 >^>£^- ^ 2)*1^(141R, 141L) g 
3}. 0.5)^0. ^-^s. f^(i43R, 143L)-g- ^wl^tf. ^, 4 4 a] 

(130R, 130L)^ 44 77fl^ 4^es ^€4. 

St!", 2^ _£*S^ ^-^^-(150)^- o^^ofl SjeJ^g-g- ^Hl^, *1 

3^*- s^o} ^>s)^-i- 7>^e>£^- sq^i^(i5i), *H43 ^^^^ 7>^>£ 
* *>^r 1-^(153), ^ ^S]^ 7^1-5^ f>}±r H-f^(155)ilS ^^cf. 

^, ^-^^-(150)^ 37H^ 7^£S ^€4. 

443 4emi70R, 170L)^ 44 45-)^, -^S^, ^ ^^r^-g- ^w]^4. 
tJ-Bjfl:^ tf^Sl #*>3i| ^-a- 7>^*>S.s. is}±r 3l^#(171R, 171L), tfe)SJ 3^-5] 
7>^*K£-i=- *^(173R, 173L), ^ 4*M3 7>^^>£^- <s}^ 

(175R, 175L)°.5. ^^cf. JSEtb, ^>5)^ 7}^*} 51^- 

4*l^r(177R, 177L)* ^a]^. SE?h ^jl} 7>^^>£^- ^ 

3*1<%(179R, 179L), ^-=-5) ^2}^ 7>^*1-£S. s.^ (181R> 181L)( ^ 
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2\-3-SL^ 7}^t}5m- A-f^(183R, 183L)# T^l^tf. ^r, 4^ ^e)-¥-(170R, 

170L)fe 77fl^l *Mf5l5L ^^cf. 

<#7}i& b><4 ^-o], 2^ ^l^l^i 347}]^ *KKE(3 + 7>2 + 3 + 7>2 

= 34)3. =L^, 2^ 5.^-5] ^JE^r 347H1 ^3tt ^»>M^, 

£ 3^ £ 1^1 2^ iL*3^ ^3H1 ^-S-^ ^ 4^ 3 e^>Sj- 2.1* 711 

^3^3. S.^olcf. ^-S: #2:*}^, 0-XYZ ^2^0^ o] 2]^^, si 

3^, ^ ^* i^ltb , O'-X'Y'Z' ^S.^ 2^r 3-3c4 ^1 -g-*) 

2.^ ^-fo)l ) M-Bl-^cf. ^, m;^ i«]*fl ^^-i- ^vfljEL, 

r'i^r ol^iofl^Sl i«l^ ^^HflEil- i^E^t}. St}-, ^e^o] ^ 

-Br m h 3. M-Ef^Jl, H ^-^21 ZMP(Zero Moment Point)^ r ' ZMP S 7l£. 

SLM^ f^o} ^a)^ J2. a #^^olel- Jf-E-t}. #^^Sl S.^lH 

7> ^ ^-£-§: ^l^^H 0°1 £l^ ZMPel- -¥-€-^1-. S^MIfe W>^1^ 3-§-SKr 

^oi zj-zj-o} *}--§- *Vi=K cfelsl ^-g- ^^(^S^He} 

^-av^^ £ ujiH7}- <3*1 ^«.o. ^^o} 0 °1 £l^ y}^- ^3 ^ ^i^tiV^^^^oiel- 
^ 3.%°} °]^9l 2.*$a>}JL Sl±r ^-fel-^ ^^^^ ZMP^l- «^^1^ 

^tij-^ o_s. 2^ il^H 3.^-8-, 2^ Ji^*} 5.^-21 zl-zj-o) ^ ^7] 7} ^ 

-§-*}°J sfl^i^l 4^ ^f-Jis.*) 2^ s.^-si tisgoi ^Hsis.s. ^^^cj. 
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oH, 2^ Ji^M 5L£^ SJs}^ o.^oj sfl^^. -g-*)<y sifl^, ZMP 7-1151, -§~f- -g-*} 

ZMP^ 2^ &*®*t 2^ S^r^ 4 5] ^ €r>ufo] ^^rt-o] 

<29> cf^^^ SL^SI ^-9-, S^IB^ ^ «o v ^^^l 4" 

^\+4. o}7H, ^3 mi^r ^ ri°\}*\2) g? ZL ^%=<H1 til3fl*V # 

tt ^(sphere) 5. S3i€4. £E*h 2^ 2.*$*) ^o) H(r' hz +r qz = 

<30> 2^ J±*3^ S.^o} u|, -¥-(-£ 1^2:)^ ZMP^lSL, -g~§-^ -g-3°J, °<£ € 

3 ^ ^ *MI* -8** ^^sr>7l ifl 

^^tbCf. ^7lA^ -g-g-O] o.*)o} ^HH^ z . hJ.^ ^-^tfl^nV -*}IA£1JI X' ^ Y' "o 1 " 

^3tt ZMP -#°1H<>1 3)3]^ ^njjE ^ gg^ ^3 S.-?31B(M X , M y ) 

-^^(r'hx, r' hy H n}5}- zmp ^ofl^s] s.^B^ SEtb ^ 4# 

2^ ^^A 1 M ^-^O)^ o.z\c£2). K O'-X'Y'Z' ^HH 4-g-5f ^ a± 

^ ZMP^-2-S. -^-£^4. 



<31> 
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<32> 

<33> o] ^ o., Ale] ^U*Rr ^-2.5. ^r, 

<34> 

2] - = ° 

<35> ... r' fa + 

<36> H(t) = const (^l^Hl <aj^) 

< 37 > iofl 71^^ ZMP ^e)«.o^ ^^vfl ^l-£7]- ^>#^cf. °imt}], ^ 

^S.^ ^cfl^^(r' hx , r'hy)^ ^*l*fl-I- ^ $m. ZMP 

^*1tt ^W>^1 ?M ^^ojcf. o^H, ^sfl^ oj-^ 

*3 7Hr1:> 4^ fl-^Rr Jl^ ^ ^H(r' hx , r'hy)^^, 

Mcf ^13°-^ ZMP^l ^^ofl SRr -S-^- ^ ^cfl^^lolcf. o] ^ 

-f, -£--*f£^ ^*fl ^7]>r ^ ZMP ^ .2.^ S.'SHClL-if-ol] ^*Rr SL^r 

<38> 

[^r^H 3] r ** r #« r v r 9v 

<39> ^ tf^^ ^-A>5)- Ol-g-*]-^ T^Jf ^ -g-^S} o^ofl Sl«fl 

iH^Rr ^ ZMP ^MH*} srj ^ Mz# A>#^cf. at!-, 2^ li^H 3.* 

4 -s-^Mtt £-§^a?)l o'-x'Y'Z' ^ zmp -tMH^ -S.-^^ £^ih 

33 SL^H M z ^ -2--T- ^A>sflofl o}*(] ^71^ H-f^ S^H M zh ^r 7l*l £^<q 
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-f£*fl, « ^ofl i|H3*Rr jl-*Mr°l 5)3 S.*fflH M arm ^- 

< 40 > [^ISH 4] M arm (e arm , t) = -M z (t) - M zh (t) 

<4l> se^., ^^om «-7ll^^ ^ sfl^-g- o]-g-^ ^^-ai 4JJ| . ^-o. ZMp 

"<H)*1# ^ S-^B M z sf M zh « 1^-5}^ ^ Ji^-i: 7 r ^>7ll SHrC-ll ^ jQ.^ 

cfltb £H} -SMIt!: *)H^£r ^-S- ^-7fl2001-157973, U-H- ^-7fl 200 1-138272, <iJ£- 
^■7112002-210681 ^-<H1 7flAls)<H ojt}. 
<43> ZLeic-11, ^eflol 7l#o]l ^ 2^ 3£.q*\ <£^o] ^ ^ofl w^o) ^ 

J! iL^5L7> ^ol^lcf. ^ 7 fl cfls^«y 2^ J±3H 3.*<?! ^cfo) 6>Als.(Asimo)Sl ^ 
■f , ^Jl iL^S-fe- Al^ 1.6 KnHl IWl, cfSl^ B^ feol7l ^ 

«fl ^(running) B^ 7fl^>7l <3^7> #t}. i^, tg^o] ^ofMEj 

(actuator aj^ofl ^_a.*V £af 1MW7l7l ^3}-^, el^ofl £3 f 
^17171 ^lH^r ^Mo]^7> tfl^^S)^^>> -g-^ol Sa^f. 
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^lsfl €-S.SM ^3 $^1 ^ €^ ^*Rr 2^ Ji^H ^ 

\^$\ ^# ^ #-g-l 

<45> #71°} ^-^-1; ^*V7l ^tb 3<H5L § ol#o} ^ 

SlJsL ol-C^^I ^ #7l S^l^ ^Cfofl #^1- ^-*}*\*\, #7l *\*{)^ 

^ £^1 ^*8*Rr S^Hl ^^H, ti>n4-o] ^A># #*)i5}^ 7$ 

#7l CfB^^ S>1=H ^^1^ S\^&, ^ #71 ^ #71 #*fl-?- 

1- °l-§-^ *)H*Kr ^H^-» i^-^-rf. °)7}*\ , #7l ^H-^ #7l ^a># 

^1-^-^1 21*11 #71 Wl-3-21 3*HI nfej- #71 ^^^21 Sj^JE^ 3£^*>^, S 

^£ #71 sl^IEofl bJ-hJ. ji^, g ^o]^ ^oj o]± ^6\) ^o^ol 

^^5l£^- #71 £#£^8: ^Hi>rf. 
<46> «>#3lsl-7ll^, #71 S\&£\±= #71 $ 

^SHH 3 -;* 3 #71 ^M^TT #71 #71 S]^^ 

<47> #71 *H<HJffe #71 ^A>^l«-o|l ojSfl ^1^ # 7 1 y].c4-o] ^A> 7 > ^1 *^Z}-£ 

°l#«y Jg-'Mlfe #71 3^.5=7} 0*1 £)5L4If- #71 ^H*VC}. 5Eth #71 *H 

^ #71 ^KM^l ^«fl #*1£ #71 W>^21 ^A> 7 > #71 ^^Z^Sitl- ^Jl 
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<48> ^ofl ttj-s S.^, § ojAj-o} cfs^S. o]-^^l 

^*3*Rr <>1*HMH flo^, W>^ ^A}!- #X}*Hr ^Tfl, 4>7l 

* °l-g-tt #4l£^§- *lH*H!r #31* i^Rr ^^^^ ^^-*>cf. 
<49> o^}, ^ J=L£ t^-i: ^ ^l*>7fl 

2^ Ji^ oflJL^ ^^^Vuf. _£i£-g- ^-Ziis}^ , 5. 

# ^1-^1 M-^>711 5fltK 5Et3r, ^g^l^, ^ ^ 

<52> ZjZ}-^ CfeHl ^Cfo]]^ 2) W>^7}- i£ 

sj-cHl a^]^ ^l^nfol n>£^£. ±r<U ^ ^-¥-^5. 7A 
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(caterpillar : -r-tr ^£^1)^^.3. ^£ Str, «>^^1 ^^rS 

*fl*m 371] ^S. 

*l , ^2] ^3J£: £ 2<H1 JEL^ z^o} ^92*KEL5L, £ 22] 

^sf -g-oJ^ ^ ^<^*v JjL^jr^ «<^^^cf. 51^^ , 2^ SL3)*] 5 

^.o. x^tLQio), *V ^ ^f(130R, 130L)(-f^-g: R, 5f^* LS. o]g> j ^-^s> 

c}), ^ ^-^^-(150)1- S^*V iL*$ ^-g- ^S]-7l ^tr tr ^ i}h] «-(i70R,- 

170L)# S^-tr *r*fl« ^f-tr4. 2^ iL^H S3c£r ^^-(110)21- -g-*H-^(150)2] ^ 
^-(ol^ -=-ofl sfl^Kr -*f-g-Hl l7l]2] z]-z}-o] ^Jf(130R, 130LH] ^ 37fl2] 

-g-^ (150)2}- SMfls] ^^^-(^1^^ ^e]ofl ^]^>^ ^)o\] l^flsq ^ z]- 

^B]^-(170R, 170L)°ll zj-zj- 37fl^ i^-^rf. i^^i ^ofl ^ti]^ 

2] 3J^r £ 2 5f ^<U*}ol, Z]-Z}-o] 7}^-S_% o]-g-^- al ^-"O] ^A] ^ 

^2] 7l#5f -g^^o^ ZL >g^-§: ^^tf. 
.£ 6^: J£ 42] ^.^^] S^-2] ^ofl ^*]jg ^Z^^o] oj oj]^- q-Efufl 
°l t 4. S^-ir #S^>^, J2.*8^ 5.^-2] t^(616R,610L) ^^ofl^ ^^2] oji^j ^ 
* ^ Si^r ^^l^^^H611)o] ^l^M, ^^^^^V(611)<H1^ 

• 30-14 



1020030005076 #^ 2003/5/27 

*>j*fl(613)7} *W&t±. o| ^-o , ofl^^^^GlDofl ofl^j^ ofl^^ 

^-(611)^1 ^7l<4 ^] ^K-l^m-. 31th 71^71(611)3 vflig^^. 

^A>ofl £3^^ <5fl^54 ^7lS] Tfl^ ^ofi ^Sfl ^ 

a>z^£^. ^ oj^s. ^^cf. °J>*fl*l^?J:(61lH] -H- 

at!-, ijL^ ^(616R,610L) ^KHl^ v}3\2\ ##^1 ?1 7} ^ 

tb #^r-¥-(617)7} ^^l^cf. 3\^4-5L^t #4-X\ f}^ #^(617)3 <y ofl^. j£ 7 

ofl £A)^>^cf. «V:£o) ^^ofl^ #4Hf(617)3 ^Efl# M-Ef^cf. 

^-S^>^, S.*^ ^(616R,610L) *KH1^- 4^ zj-zfofl 

(190)7> sl^i^ f^jAS 5l^7>^>£^- 3#*]*ltfl(619Hl ojcf. a^-, u> 

?1(190)3 £^<Hlfe #3^(617)7} ^]£H, ^3 #4=^(617)31 ^ 

■¥-^(617a)7> *H*l£M SZcf. JE^fe #4=^(617)7}- U:#(616R,610L) 

4*H1 zj-zj-o] H>^)(i90) <y:^o|) ^ o.^ ^1Wo> i o]cfl *V 

3€ 3^ ^fU-Sl (190)^1^ 

JE 8-8: JE 43] jy.sgAi ^ofl o^*V ol^wj-^^- ^^^ 7] £Al€ ^ £ olcf. 

SL*SH -f-*M ^*M^£l^r ^3 ^a># ^l^Vcf(S801). °fl 
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ifl^ofl o}sfl ofl^sq. ^ 7 jo} 711^-4, cfl^^^^. (611) ^ ^ A> ol^ 

^AWSL^ ^H^fS ^^M, ^H-^ ^A^l^ofl o}*fl ^A>Z^£7> 

^11 ol^-^^ll- ##tWS803). #*13 ^A>4^ 7 ]- *U ol^-ol^, 

^H^Rr ^^-(617)1- *fl<H*H yHfl(190)^ 5]^^£7> 0°1 s]i^- *Vc}(S805). 
-¥-(617)^ *1H-^ afloH ^5} hHK 190)^1 ^Al^Jc}. ^, #4^.(617) 

^ £ 7°ll 51 a^ w>sq. ^ol, w>f](i90)^ ^^oflA-l a>^(i90)ofl oj-av-g. 7> ^- oi £ 
^ ^^M, ^l^ofl ^fl a>^l(l90)Sf ^Tfl ^^-^(617a) 

7]- tifl^mnf. ti]-^ (190)^ s]^#£7> 0^1 sqt-Hj- ^HJjLofl ^Hs}^, ^«.( 6 i7) 

^ ^ 7 >^>ol w>^(i90)# <y-«HH SI^HrSl* OAS. ^AlTjcf. o] 

^-f , aiM-M 3%!- Ji«aH s.*^ ^£^Holl cf&l^ xiigofl 

(190)31 3 ^#51 ^H^" ^H^-°H ^*fl ol ^ol^ £ ^ XI cf. 

(190) SI s)^i^£7> 0°1 3^, iL^N alt!: ^^sl£^- 

*3 £4!£-§-# ^Htl:4(S807). °1 ^-f , ii^Aj JL^-31 ^l<H-T-fe ^2flSl 7l#ofl af^. 
ZMP Tfl^^ ^ 4e} ZMP* 7lR!-*M, Tfl^ ZMP ^^ofl ^ £41 *Nth=K 

ol^(S809), *lH^b Ji«8*] ^-7])^ #*1€ ^WH^ 7l2;SH ^A}ig_05. u] 

^*l^r J±«SM JfTflf^ol <^<5fjE^- U}^1 (190)^1 Sj^SL^ ^Htb^ 

(S811). ^, JSL^H 5.^-Sl Jf7fl7> M°]JL, ^A>zl-£7> QS}JL , 3,%o] Cfs 
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&o) ^A^-g- nj-ef 7}^ 51^ g • sinQ?} &t±. ^ 

^, 1^ t ^£ Mg-sin97> ^4. ojnjj, ti^Al S £c>) j^^o. 

wH*l(190H1 <^*)- ^^oflA^ o]^ £ v sq- ^^v}?)} o]^s\ 

^ ^ , J±*?H ^-?\]^^ ^^SLS. s]^H.^H I7> #7>5l^, 
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